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INTRODUCTION
TO THE

CAPE CATALOGUE OF ii59 STARS,
FOR THE EPOCH 1860.

The Royal Observatory, Cape of Good Hope, was established by an

Order in Council, dated 1820, October 20. The leading idea was to

establish a first class Observatory in the Southern Hemisphere, for work

of a similar character to that of the Greenwich Observatory in the

Northern Hemisphere. The observations were to be made with instru-

ments of the same class, and the results were to be drawn up in the same

form, in order that the whole might constitute two corresponding series

capable of comparison in all their parts. No opportunity of making
observations capable of improving the Theory of Refraction was to be

neglected.

The Observatory Buildings were completed ; the instruments, similar

to those at that time in use at Greenwich, mounted ; and observations

commenced in 1829. But the hand of death was almost upon the first

Director. The Assistant, Capt. Ronald, broke down, and left in 1830;
and Fallows, after struggling on, somewhat hopelessly, as best he could

with the aid of his wife, died in July, 1831, at the early age of 43, with

the expectations which had drawn him to South Africa unfulfilled. Much
could not have been done under the circumstances in which Fallows was

placed, and not much was done. A Catalogue of approximate places of

the principal stars, south of the zenith of the Cape, made with small

instruments, in Cape Town, was published in the Philosophical Transac-

$ tions for 1824, and another Catalogue, formed from observations made at

this Observatory 1829-1831, appears in the Memoirs of the Royal

^ Astronomical Society, Vol. XIX, published in 1851. It contains the

Right Ascensions of 425 Stars : but of these only 88 have corresponding

X. observations in North Polar Distance ; a considerable portion of these

\iplaces are those of well-known Stars observed for clock error.

Fallows was succeeded by Mr. Thos. Henderson, who remained at

the Cape a little more than a year ;
but that year must ever be a

memorable one in the annals of the Cape Observatory. Henderson

discovered the sensible parallax of a Centauri, and determined its amount

with an accuracy which has left to his successors little more than a
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ii Introduction to the Cape Catalogue

verification of his result. He reduced and published, in 1835, the

declinations of 172 Stars, and in 1844, in the Memoirs of the Royal
Astronomical Society, the Right Ascensions of 174 of the principal Stars,

the results of the observations made by him and his assistant at the Cape
in 1831 and 1832. It is impossible to over-estimate the value of these

papers as affording accurate places of a limited number of Stars at the

epoch : but the extent of the Catalogue is small. Henderson removed all

the records of his observations from the Observatory, with a view to their

subsequent reduction. It is desirable that the original records should

be returned for preservation at this Observatory. Mr. Henderson was

succeeded by Mr. (now Sir Thomas) Maclear, who arrived at the Cape on

the 5th of January, 1834. The observations made by Mr. Maclear and his

Assistant in the year 1834 were published and distributed for the use of

Astronomers, and some advance was made in the printing of the obser-

vations made in 1835, 1836, 1837 ; but the reductions of these years were

never completed, and the printing was stopped. It would appear that

attention was called off from attempts to form a Star Catalogue to the

measurement of an arc of meridian. The field work of this arc was

finished in 1847 > Dut ^ was not unt^ 1866 that the volumes containing

the results were completely printed and published, and Sir Thos. Maclear

placed in a position to receive the congratulations of his contemporaries

on the completion of his work. Of the value of this work there cannot be

two opinions : but it was allowed to disorganize the other work of the

Observatory to such an extent that, when I assumed the Directorship

in 1870, I found myself, with a very limited staff, unexpectedly
confronted with the results of 36 years of miscellaneous observing
in all stages of reduction, nothing completed, and nothing which could be

brought forward for publication and use without a very considerable

expenditure of time and skilled labour. I fear the course pursued

of continuous miscellaneous observing without reduction, has not tended to

the advancement of accurate Astronomy to any extent proportional to

the labour expended upon the work, and still required to be expended

upon it before the results can be rendered useful. Such observing is rarely

conducted in a way to facilitate the subsequent reductions or to economize

labour in observing. This will be apparent to any one who will count

the number of observations of Stars between 67 and 117 North Polar

Distance and consider that a Catalogue formed from the results of other

years would contain observations of these Stars to very nearly the same

relative extent. Of the large number of observations accumulated

here from 1834 to 1855, with the Transit instrument and Mural Circles,

the places of the Southern Stars, out of the reach of the Northern

Observatories, will when reduced, still be of value for proper motions ; but

the immense number of observations of well-known Stars made here with



of n^g Stars for the epoch 1860. Hi

the old instruments can now, I fear, never repay the labour required for

their reduction.

The Right Ascensions of those Stars which have been used for clock

error can do little more than reproduce the assumed tabular places em-

ployed in the reductions, and the Right Ascensions of other Stars not

further from the Equator than those of the usual clock-star list can never

differ much from the results of the Northern Observatories.

The North Polar Distances of the same well-observed Stars can now
be of little value. The results are not likely to be compared with those of

the Northern Observatories for a discussion of the errors of the refraction

tables when results made with more powerful instruments are available.

I have made these remarks, not only in justice to the present staff,

and to explain the work upon which they have been employed, but

because it was these considerations which led me to pass over the earlier

observations, and to commence the systematic reductions with the year

1856, when the Transit Circle was first brought into regular use. I felt

that these reductions could not be any longer delayed without the value of

the results being greatly diminished. I had, and still have, hopes, that the

data collected in the present Catalogue for corresponding observations at

the Northern Observatories would be found sufficient to meet the actual

requirements of Astronomers, so far as these requirements can be met

by the material collected here, and that I might be relieved from the

laborious and somewhat useless task of completing the reductions of the

earlier observations of Stars whose positions have been fixed already

with an accuracy greater than could be expected to be attained in the

observations made with the, comparatively speaking, inferior instruments

in use at this Observatory before the introduction of the Transit Circle.

The present Catalogue has been formed from the volumes of results

of observations made at this Observatory in the years 1856, 1857, ^58,
1859, an^ 1860, the reductions for which have been completed and the

results published since I took charge of the Observatory work in October,

1870. The observations of Stars near the South Pole observed in 1861

have also been included. The whole of the observations combined for the

formation of this Catalogue were made with the Transit Circle, an

instrument similar in all respects to the Greenwich instrument which has

been in use since 1851. The results of the observations made at

Greenwich, 1854 to 1860, have been formed into a Catalogue reduced to

the epoch 1860. There exist two other Catalogues, of great value,

reduced to the same epoch. January I, 1860, has therefore been chosen

as the epoch of the present Catalogue. This choice of epoch affords great

facilities for a comparison between the Greenwich and Cape results, and

also for the formation of a more general Catalogue, for the whole heavens,

by the combination of the different Catalogues reduced to that epoch.
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Comparison of the Mean Right Ascensions of Clock-stars in the Green-

wich Catalogue for 1860, with those contained in the Cape Catalogue
of 1159 Stars for 1860.

Star's Name.
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Star's Name.
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Star's Name.
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Right Ascensions, the mean difference being 4-0'*O2i. These Stars

were generally observed at the Cape during the months of December,

January, and February. The changes of temperature in the evening are

exceedingly rapid, the average change of temperature in January between

6 h and I2 h
being 5'4 F. I think it probable that, so far as the above

differences indicate errors in the Cape places, they may be attributed to the

mean rate not being strictly applicable over a group of Stars extending
from soon after sunset to late on in the night. The Transit Clock was

not, and is not now, protected from rapid changes of temperature, and the

compensation most probably lags behind in its action.

The North Polar Distances have been reduced with the refractions of

the Tabulae Regiomontanae to 85 Z.D.
;
but below 85 Z.D., instead of

introducing the break in the mean refractions recommended by Bessel, the

tables have been extended by using the mean refractions fom the

Fundamenta multiplied by the constant required to bring up the mean
refractions of the Fundamenta to those of the Tabulae Regiomontanas.

The latitude of the Observatory assumed in the volumes of results

has been that determined by Henderson, 33 56' 3"'2 South.

In the formation of this Catalogue I have adopted, from a preliminary

investigation, 33 56' 3"'56 South latitude.

The following table exhibits the corrections which this adopted

quantity would still appear to require with the refraction tables in use.

The weights in this table have been calculated from the probable errors at

different zenith distances, given in my paper in the monthly notices of the

Royal Astronomical Society :

LATITUDE INVESTIGATION.

Star's Name.
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Stars, for which Stars it has been included in the Star correction. All the

observations of Stars common to this Catalogue and the Greenwich

Catalogue for 1860, which are not contained in the Nautical Almanac,
and for which proper motions are given in the Greenwich Catalogue, were

first corrected for the proper motion for the fraction of a year, and then all

the Stars common to the Greenwich Catalogue brought up to the epoch

1860, January I, from the different years with the precessions, secular

variations, and proper motions of the Greenwich Catalogue. The places

for the Stars not contained in the Greenwich Catalogue were then

brought up to 1860, with the precessions for the year of observation, or

mean precessions, or the precessions approximately corrected for secular

variations from the British Association Catalogue, and very approximate

places for 1860 thus found. With these places the precessions and secular

variations, for 1860, were computed. The results for the several years

were then brought up to 1860 with greater accuracy, and combined in

proportion to the number of observations in each year for places which

were so far uncorrected for proper motions, except for the Nautical

Almanac Stars to which they were applied.

A comparison was then made between these results and the places

of the same Stars given in the following Catalogues :

Brisbane, in N. P. D. only, Fallows, Johnson, Henderson, and an un-

finished Cape Catalogue for 1840, formed from the observations made,

1834 to 1840, the reductions for which were examined and completed so

far as necessary for this comparison. From these comparisons proper

motions were adopted for use in the present Catalogue. These proper

motions were then applied, for the Stars not in the Greenwich Catalogue
or Nautical Almanac, for the interval between the mean time of

observation and the epoch of the Catalogue 1860, January i. In cases

where the adopted proper motions for Nautical Almanac Stars differed

from those used in the Nautical Almanac the necessary corrections were

applied. The whole of the results are therefore reduced with the pioper

motions given in the Catalogue, and the corrections for proper motion for

the fraction of the year of observation have been applied in all cases when

required. The intervals between this Catalogue and those compared with

it for proper motions are but small, and no extreme accuracy can therefore

be expected in the resulting proper motions ; but after the experience of

Baily, and some further trials of my own, it has not appeared to me
desirable to trust to Lacaille's places for proper motions, and these

adopted proper motions are therefore probably the best available. I believe

them sufficiently accurate to bring up the places of the present Catalogue

for twenty years with at least the accuracy of the earlier Catalogues.

I have not thought it necessary to give the Star constants. Very

approximate constants computed for the reductions will be found for the

Southern Stars in the volumes of results for the several years, 1856 1860,
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and the constants for the Greenwich Stars are given for 1860 in the

Greenwich Catalogue. The secular variations have been corrected for the

change of m and w, as well as for changes in place. In some cases, where

southern stars have been observed in North Polar Distance but no

corresponding observations in Right Ascensions have been available during
the period 1856 to 1861, I have reduced observations made in other

years to fill up the gaps. These cases are clearly marked by the mean

year of observation and by a note.

The references to other Catalogues have been much restricted for

want of room. The Greenwich Catalogue generally referred to is that

for 1860. When the places of a star are not contained in the Greenwich

1860 Catalogue, but are contained in the Greenwich Catalogue for 1864,

references are given to the latter Catalogue and distinguished by an *.

Henderson's Catalogue is only referred to for stars not contained in the

Greenwich Catalogues. The letter H is prefixed to Henderson's

numbers. Fallows' and Johnson's Catalogues are distinguished by the

letter J. being prefixed to Johnson's Catalogue. In a few cases references

have been made to the Radcliffe Catalogue for 1860, under the letter R.

During the time this Catalogue has been in preparation the Observatory

Staff, which should consist of four assistants, has consisted of but two.

The first assistant, Mr. Mann, was absent from serious illness, which led

to his resignation, and, very shortly afterwards, death. The third

assistantshjp has been vacant for three years owing to deaths and delays in

filling up t'he appointment. Under such circumstances, a very considerable

portion of the mere arithmetical work has fallen directly upon me, and all

of the examination. I have, however, when the computations have been

made by me, re-computed the work again after an interval, and have taken

all the precautions which occurred to me to insure accuracy. I hope that

the errors contained in this Catalogue will be found but few, and those not

important, and that the Catalogue may be found not unworthy of the

Observatory. The reductions of the observations which this Catalogue

contains, and the formation of the Catalogue, have occupied my chief

thoughts during the three years I have been at the Cape.

It may be mentioned that the present is the first Star Catalogue
ever printed at the Cape, and the first of any extent yet published from

materials collected at this Observatory since its foundation. The printing

has been done by Messrs. Saul Solomon and Co., who, at their own

instigation, ordered out a fresh fount of type for the printing of the Cape
observations. My thanks are due to them and to their leading printer,

Mr. S. Wiid, for the care bestowed in passing through the press a very

heavy work, and one of an unusual character in their office.

E. J. STONE.

1873, October 5.
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1156

"57

1158

1159

No. in

B.A.C.

8346

8349

8368

Star's Name.

29 Piscium.

30 Piscium.

33 Piscium.

Mean R.A.

1860,

Jan. i.

23 54 3876

23 54 46-74

23 58 10-13

*3 59 *'65

fl
S'tJ

S 2

1800

58-02

5673

5670

60-48

Annual
Precess.

in

R.A. for

1860.

+ 3'74-

3-076

3-073

Secular

Variation

of

Precess. in

R.A.

0-0004

0*0020

0-0016

+ o-oo 1 1

Annual

Proper
Motion

in

R.A.

0-002

4- 0-002

0-002
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No.

1156

"57

1158

1159

Mean N.P.D.

1860,

Jan. I.

93 48 23-40

96 47 31-31

96 29 26-41

91 27 7-63

e S"

It

Si

1800

58-02

5673

56-73

60-48

Annual
Precess.

in

N.P.D.
for 1860.

Secular

Variation

of

Precess.in

N.P.D.

20-05

20'06

20'06

0'002

0-002

+ 0-005

0-007

Annual

Proper
Motion

in

N.P.D.

O-QI

+ 0-04

0-03

No. for reference.

42 1.J 603

J6o4

424.; 606

8 S
O ffi

2008

2009

2019











UNIVERSITY OF CAUFORNlJl
AT

LOS ANGELES
LIBRARY



tngineering &
Math

Sciences

Ubraij UC SOUTHERN REGIONAL LIBRARY FACILITY

A 000 797 048 6

STACK




